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Abstract 


In addition to the usual concerns that governments face, managing agriculture and agricultural areas is a significant issue. 
As a result, a country's agricultural production is highly dependent on its land potential. The transformation of agricultural 
areas into construction sites will be more attractive for the proprietors if they are not valued at their actual worth. This 
study applies and compares two different valuation methods, income and nominal land value approaches, to evaluate land 
in rural area, Cankiri Province, Catalelma Village, Central Turkey. In Turkey, income valuation method is typically applied 
for dealing with financial matters related to agricultural areas. On the other hand, one of the statistical methods, nominal 
valuation, was also used in the study area by applying the spatial analysis functions of geographical information system (GIS). 
In this study, four sample parcels representing three different land use capability classes (two irrigable, one medium, and one 
barren) were selected for comparison of two valuation methods. The results obtained during this research demonstrate that 
the nominal valuation approach produced more accurate results than the income method, and it may be used in the country's 


local administrative units due to available data. 


Keywords: Rural Areas; Land Valuation; Nominal Valuation Method; Income Valuation Method; Geographical Information 
System (GIS) 


Introduction 


The rapid population growth and the nutrition of the 
expanding population are two of the most significant issues 
facing the globe today. This problem is particularly significant 
in many growing and underdeveloped countries. Because it 
is not possible to increase the amount of agricultural lands in 
response to the increasing population rate, the increasingly 
scarce resource land can be used in the most effective and 
efficient manner, and it is regarded as a solution to satisfy the 
increasing population requirement. Soil is an essential factor 
in agricultural production. Humans and other living things 
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in nature rely on food to survive. As a result, a country’s 
agricultural production is highly dependent on its land 
potential. Agricultural land is an important resource in the 
global ecosystem, for it covers 36.9% of the world’s land area 


[1]. 


Turkey, for a very long time, had no demand from other 
countries for numerous agricultural yields. However, the 
situation has begun to change rapidly, particularly in the last 
ten years, owing to primarily incorrect policies. For instance, 
in Turkey, farming areas declined from 26.3 million hectares 
in 2001 to 23.1 million hectares in 2020 [2]. 
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Agriculture input costs, such as petroleum and fertilizer, 
have risen faster than expected, while compensation and 
financial aid to farmers have decreased, and instead of 
exporting, related politicians prefer importing policies in 
that field. On the other hand, land and building prices have 
recently risen faster than the rate of inflation. As a result, 
farming areas are transformed into construction sites. In 
industrialized areas, changes in housing prices are more 
likely to lead to changes in land prices, whereas in rural areas, 
changes in land prices are more likely to lead to changes in 
housing prices [3]. 


Urban land is required in order to improve and develop 
urban life in a planned manner, as certain of its functions 
encourage settlement on the land. This need and demand 
results in both the conversion of rural land to urban land and 
an increase in the value of land along the city’s growth path 
[4]. A commission made up of government representatives 
and locals values agricultural areas for expropriation 
and taxation in accordance with established guidelines. 
To achieve social fairness and sustainable development, 
land taxation should be implemented to track land value 
appreciation when investing in the construction of public 
amenities for the general good [5]. 


Valuation is an art of estimating meaningful present 
worth of any commodity or property based on experience, 
logical approach, relevant statistical dataand certaincommon 
sense at a stated time [6]. To perform a land valuation, both 
subjective and objective valuation factors must be addressed 
and modeled. The method used to value real estate might vary 
depending on the country’s culture, geography, and regional 
characteristics such as environmental, social, and economic 
aspects, development situation, legislation, purpose of use, 
marketing standards, inflation rate, and interest rates. 


A rural property is a property that has its value based 
on the level of productivity associated with the property in 
regards to location, soil type, climate and topography [7]. 
Although there are many studies on land analysis in urban 
areas worldwide [8-11], the research in rural areas remains 
limited, particularly in Turkey. Previous research conducted 
by reviewed the results of an extensive survey carried out by 
rural property valuers in Australia, in relation to the impact of 
farm management on rural property values and sustainable 
rural land use. Christopolou [12] used Unified Modelling 
Language (UML) concepts and diagrams to describe and 
design area’s structure with no prior selection of the variables. 
Moreover, have conducted a case study on rural area valuation 
for land consolidation purposes in Ghana. They determined 
13 factors for implementing the project. This high number 
of factors were caused due to consolidation related factors, 
such as shape, size etc. of the parcels to be considered. The 


Aksu O, et al. Valuation Mapping of Rural Areas in Central Turkey: A Model Proposal Case Study. J Waste 


Manage Xenobio 2023, 6(1): 000181. 


following study performed by kilic, et al. [13] implemented a 
case study related with determination of real estate prices at 
urban lands transformed from agricultural areas. Examined 
land value determination of agricultural areas using GIS and 
analyzed effects of topography in Croatia. 


This paper addresses land evaluation in rural areas of 
Central Turkey by applying two different valuation methods; 
income and nominal land valuation approaches, so far lacking 
in the scientific literature. As far as we know, no previous 
research has investigated and compared the implementation 
and compability of these two approaches in rural areas, 
Central Turkey. 


An Overview of Land Valuation Methods 


There is a wide choice of various methods for estimating 
a land’s value available in the literature Nisaci [14]. Valuation 
methods are divided into three categories: conventional, 
statistical, and contemporary valuation methods. The most 
suitable land valuation method is determined by a number of 
aspects, including the land’s location, purpose of use, age, and 
nature. Two methods - income (conventional) and nominal 
(statistical) land value approaches-were primarily used in 
this study, since the income method is currently the most 
commonly used approach in Turkey. The nominal valuation 
technique, on the other hand, is based on the spatial analysis 
functions of a geographical information system (GIS). There 
are Spatial and attribute data as well as high resolution ortho 
images covering the whole country present in Ministry of 
Agriculture. Therefore this method is adopted as a reference 
for valuation of rural areas during this study. 


Income Valuation Method 


It is a method based on the estimation of the annual 
income of income - generating real estates. When this 
method is used to appraise land, buying land is viewed as 
an investment, and the price of the property is viewed as the 
capital invested in the purchase of future land income [15]. 
To calculate the value of a property using this approach, 
the net operating income of a property is divided by its 
capitalization rate [16] as it shown in the Equation 1 below. 


D=R/f (1) 


Where D is the actual land sale value (Turkish Lira, TL), R is 
the annual net average income (Turkish Lira, TL) and fis the 
capitalization rate (percentage, %) Net income is obtained 
by subtracting all annual expenses for the real estate from 
the annual gross income of the real estate, and the value 
is estimated by taking into account the net income during 
the evaluation phase. The future income of the property is 
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calculated by taking into account the country’s inflation [17]. 
As a result, it is possible to have problems in applications for 
countries whose economic system is not predictable. 


Nominal Land Valuation Method 


Nominal valuation provides calculated parametric 
scores of weighted criteria which affect real estate values 
[18]. This approach provides a distribution of land values as 
parametric quantities using scientific approaches without 
requiring the market value [19]. Nominal valuation is 
stochastic method based on statistical models that require 
analysis by computers since these method is applied for a 
large number of real estate [10]. 


It is based on scoring the characteristics or the effecting 
criteria of real estates. The total nominal land value can be 
expressed using the following formula. 


Vi=Si* \°k,, (Fji* Wi) (2) 


Where V is the nominal value (Turkish Lira, TL), S is the 
parcel-pixel area (m2), F is the factor value, W is the factor 
weight (percentage, %), k is the number of factors. 


Case Study On Rural Area Valuation In Turkey 


Property tax legislation was enacted in 1970, but several 
revisions have been made to bring it up to date. According 
to the property tax law, landowners must pay an annual tax 
of 3-6 % of the fair value of their property [20]. The type of 
land, which is categorised as barren, medium, or irrigable, 
determines the fair value of a square meter. A commission 
formed of authorities and residents defines this value. 


Study Area Cankiri Province Catalelma Village 


Geographically, Cankiri province is located between 32° 30’ 
and 34° east longitude and 40° 30’ and 41° north latitude in 
the Central Anatolia Region. According to Turkish Statistical 
Institute (TUIK), there are approximately 200.000 residents 
living in this area. The following provinces surround Cankiri; 
Bolu in the west, Karabuk in the northwestern region, 
Kastamonu in the north, Ankara and Kirkkale in the south, 
and Corum in the east. Apart from the Center, Cankiri is 
divided into 11 districts. It has a surface area of 7,490 km2, an 
altitude range of 550 to 2565 meters, and a topographically 
rough and hilly structure. There are also 3 towns and 371 
villages there. The location of Cankiri province in Turkey is 
shown in (Figure 1) below. 


Figure 1: Location of Cankiri province. 


Catalelma village 


Catalelma village is one of the central villages of Cankiri 
province. Based on TUIK’s 2021 istatistical data, it has 379 
residents. As reported by the General Directorate of Land 
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Registry and Cadastre (TKGM), the surface area of it is 5198 
ha. There are registered pasture areas within the borders of 
the village. The village is situated along the Kizilirmak River. 
A dense part of it remains in the Hamzali dam irrigation area 
(Figure 2). 
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Figure 2: Catalelma village. 

. / 


Data Collection for Income Valuation 


Harvest types and cultured areas were received from the 
Cankiri Provincial Directorate of Agriculture [21], as well as 


transaction rates for the first five months of 2021 (January 
- May) from the Catalelma village local authority (Figure 3). 


@ >) 
12,758 
390,306 
384.297 
5,065 37,236 Total area(decare) 
aw Barley w Safflower ut Wheat 
@ Tomato uw Beans Melon 
uw Sugar beet uw Clover ui Paddy 
Figure 3: Harvest types and total cultured area. 
X S 


Capitalisation Rate Calculation in Study Area 


The determination of local capitalization is the most 
challenging aspect of rural area valuation. This ratio can vary 
from region to region, from area to area, and even within a 
village because of topography, dominant wind direction, and 
ecology, the depth of the soil and its potential for irrigation. 
Also, all those data is not promptly available [22]. In this 
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study, the actual land sale values and annual net income of 
four agricultural lands (Figure 4) that are representative of 
the study area and have recently sold are used to compute 
the capitalization rate. 


Over a period of five months, the actual land net sales 


values were obtained by inspection and discussion with 
the relevant Land Registration Directorate, the village local 
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authority, and village residents. The annual net average 
income determined in the study region was used in the 
computation of the capitalization rate along with real 
purchase and sale prices. The total annual net income 
collected from the survey in the study area was calculated 
to be 4400 TL, and the total land sale value was found to be 
73650 TL therefore capitalization rate for the study region 
was determined to be 5.9% on average. 


Study Area Valuation Using the Income 


Valuation Method 


As indicated in (Figure 4), four parcels were chosen for 
the income valuation method, with yields of wheat in 1-2, 
paddy in 3, and sugar beet in 4. The soil layer was found to 
be moderately productive in the first parcel, low productive 
in the second parcel, and high productive in the third and 
fourth parcels. 


X 


Figure 4: Study Area (Image 2022 Cnes /Airbus Google Earth). 


S 


Net average annual income was calculated using the 
product quantities and production costs obtained in 2021 as 


given in Table 1. 


Parcel no | Area,m? peli laren eee Income, TL | Expenditure, TL Nee es 
1 18786.4 Wheat 7.5 2700 TL 20250 18790 1460 
2 13409.7 Wheat 5.2 2700 TL 14040 13400 640 
3 16324.9 Paddy 10.6 3750 TL 39750 32600 7150 
4 24646 Sugar beet 172.5 420 TL 72450 49200 23250 


Table 1: Net average annual income. 


A closer look at the data in (Table 1) indicates that the 
biggest net income was provided from sugar beets, with 
the maximum area, production amount and lowest unit 


price/tone. Table 2 illustrates highest parcel values (TL) for 
irrigable areas. 


Parcel no. Area,m? | Annual net average income, TL | Land type Capitalization rate Parcel value, TL 
1 18786.35 1460 Medium 5.9 24745.76 
2 13409.72 640 Barren 5.9 10847.45 
3 16324.86 7150 Irrigable 5.9 121186.44 
4 24645.98 23250 Irrigable 5.9 394067.8 


Table 2: Parcel value table by income method. 
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Table 3 also includes a comparison between fair value 
and parcel value. Fair values were collected from Cankiri 


municipality. 


Parcel no Area, m2 Land type Fair value, TL Parcel value, TL 
1 18786.35 Medium 35694.06 24745.76 
2 13409.72 Barren 13007.42 10847.45 
3 16324.86 Irrigable 39669.41 121186.44 
4 24645.98 Irrigable 59889.73 394067.8 


Table 3: Comparison of the fair and parcel values. 


For each 4 year period in rural areas, the commission 
formed by officers from the Directory of Land Registry, related 
municipality, chamber of commerce, and local municipality 
defines fair value. As for urban areas, general principles are 
formed (based on age of building, construction type ect.) 
by the Ministry of Environment, Urbanization and Climate 
Change, Turkey, while local municipalities define fair values. 
It is necessary to emphasize that this value is used only for 
taxation purposes. On the other hand, parcel value defined 
by income valuation method is necessary for receiving credit 
from banks or cooperatives, as well as for hypothec. 


The results Table 3 provide confirmatory evidence that 
fair values provided by the Cankiri municipality commission 
for the barren and medium lands are greater than parcel value 
calculated using the income valuation method. Contrastingly, 
there are noticeable differences for irrigable areas. These 
findings indicate that the commission determines value in a 
superficial manner, paying insufficient consideration to the 
type of land or the intensity of productivity when valuing. 


Nominal Land Valuation Method 


As stated in the definition of nominal value, selecting 


the influencing criteria and weights is critical to obtaining 
a reliable valuation result. For this case study, the following 
criteria have been established; distances to roads, to the 
village center, and to the stream, slope, waterproof class, 
land use capability class (suitable for all kind of agriculture 
and processing, medium suitable for cultivated agriculture, 
limited availability for cultivated agriculture, land where 
special products can be bought with special measures, 
uncultivated wet or rocky flat land, grasslands and forests, 
arable land), possibility of localization in archaeological sites. 


ArcGIS 10.4 software, ALOS DEM data relevant to the 
study area, data from local authorities relating to agricultural 
parcels and land use classes, and open source data (Google 
Earth Pro) were used in this part of the study. Thematic maps 
for each criterion were built in ArcGIS using the proximity 
analysis’s Euclidean distance tool. The Euclidean Distance is 
the shortest distance between any two cells [23]. To overlay 
with ALOS DEM data, [24] thematic map cells are 12.5 m in 
size. 


Distance criteria were scored 100-0, with 5 points 
deducted for each 600 m interval for re-classification. Other 
criteria have also been reclassified in a similar manner. 


r 


Criteria 


Spe TT 3 
Distance to village road [et 7 
Distance to village centre nr 10 
Distance to side road Ts 10 
Distance to main connection road ooo 15 
Distance to stream ————— 10 
Irrigation area class | 15 
Land use capability class —— 12 
Waterproof cass TT 10 


Protected areaclass NN 3 
: 1 


6 8 10 12 14 16 18 20 
Weight(%) 


Figure 5: Criteria weights for spatial analysis. 
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Distance-related criteria have been reclassified from 0 the importance of it. The overall weights of the criteria used 
to 12 km. Class numbers are not equal, but class weights, in ArcGIS spatial analysis are provided in Figure 5. 
or preference scales, have been decreased in a systematic 
manner. The slope rate is also a significant consideration for Figure 6 illustrates the slope map of the working area 
agricultural activity in study area. Slope preference scales (Area of Interest-AOI) produced by ArcGIS. whereas Figure 7 
were assigned at 10% intervals. As preference scales, 0-30% represents land use capability classes. 


intervals were chosen to have greater values to emphasize 


,__*,” Kilometer Slope(%) 


(3 WORKING_RANGE 
Land use capability class 


severe 
- (GME arabe and 
Swtabie for af kind of agriculture and procesnng 


5 102 2.08 4,1 Mees GR Urcutvated wet or rocky fat and 
2 - = ME fF ne grassiancs and fo-erts 
4 “WEEE Land where products can be bought with tpeca! 
. _Mearure 


Figure 7: AOI Land use capability classes. 
_———— —————————————————————— eee 


ArcGIS’s weighted overlay spatial analysis tool was developed (Figure 8). 
applied to all criteria, and an AOI nominal value model was 
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Figure 8: Nominal value map. 
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By overlaying a nominal value map over the center point 
of each parcel, corresponding nominal values were assigned 


to points as attribute data. The next step was to use a spatial 
join to assign point attributes to parcels. 


\Parcel Range 
J WORKING_RANGE 


Lf 2.05 4 * Kilometer 


Sareneey 


Parcel values 


XN 


Figure 9: Parcels nominal valuation map. 


S 


Figure 9 is the final map a combination of cadastral 
parcels data and nominal value map where each parcel is 
assigned by related class value according to centre points. 


Discussion and Conclusion 


In this study, four sample parcels representing three 
different land use capability classes (two irrigable, one 
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medium, and one barren) were selected for comparison of 
two valuation methods. From the research that has been 
carried out, it is possible to conclude that local commissions 
within every municipality area rather apply subjective 
measures in the income valuation approach. However, the 
inflation rate, frequent changes in input costs, cultivated 
product variety, soil quality, and accessibility to irrigation 
lines are all critical factors influencing income. An additional 
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weakness is that income valuation method application to 
each parcel is too much time-consuming process. 


The application of the nominal valuation approach 
is based on data collection, which is typically available in 
various public organizations with sufficient accuracy for 
that purpose, and analysis in a geographical information 
system. The critical point is to select important factors and 
weights for weighted overlay functions of spatial analysis 
on the regional features of the study areas. The findings 
add to our knowledge that when fair values are compared 
to parcel values produced by income and nominal valuation 
approaches, the nominal valuation method yields much 
higher real values, particularly in irrigable and medium- 
productive areas. Further research should be done to 
investigate the barren areas. 


It is also vital to mention, irrigation opportunities in 
Central and Eastern Turkey are more limited and irregular 
when compared to other regions of the country. While slope 
and irrigation are significant factor in those locations, they 
have no impact on the plane areas in the west and south. 
As a result, the Ministry of Agriculture and Forestry might 
optimize criteria by establishing certain basic guidelines to 
guide local authorities. As a final remark, even while it may 
take time to develop a GIS-based nominal value system for 
the country’s base at first, its implementation would be 
more realistic and prompt with routine applications such as 
taxation, expropriation, farmer compensation, etc [25-30]. 
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